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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CpeHEro 00111ero oOpazoBaHus pa3paboTaHa Ha
ocHoBe @DenepanpHoro 3axkoHa oOT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit ®Denepanum», TpeOOBaHUNM K pe3yibTaTaM oOCBOeHHUs (denepanbHON
oOpa3oBaTenbHON MporpamMmbl  cpenHero obmiero oopazoBanus (POIT  COO),
npencraBieHHbIX B DenepanbHOM TroCyJapCTBEHHOM O0pa3oBaTEIbHOM CTaHIApTe
COO, c¢ yu€érom Konnenuuu mnpenojgaBaHuss ydyeOHOro rmpeaMera «XuMHUs» B
oOpa3oBarenbHbIX opranusanusx Poccuiickoil ®denepannu, peanu3yromux OCHOBHBIC
oOpa3oBaTeIbHbIE MPOrpaMMbl, U OCHOBHBIX TMOJOXKEHUH «CTparerus pa3BUTHUSA
Bocniutanusa B Poccuiickoii @enepaunn Ha nepuon ao 2025 roma» (Pacmopsixenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0JIOB K pa3pabOTKe MpOorpamMMbl IO XMUMUH, K ONPEIETICHUI0 00IIeH
CTpaTeruu OOy4YEeHUs, BOCIIMTAHUSA U Pa3BUTUS OOyYarOUIUMXCsl CpelCTBaAaMH Yy4eOHOTO
npeamera «Xumusi» s 10-11  kimaccoB Ha  0a30BOM  YPOBHE  COCTaBHIIM
koHnentyanpHbie TosiokeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
collepKaHUs, PE3yJbTaTOB OOydYeHHs] W TpeOOBaHMM K YPOBHIO TOJATOTOBKHU
BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, MOJy4aeMOe BBITYCKHUKAMH 00I1e00pa3oBaTebHON
OpraHu3alliM, SIBIISETCA HEOTHhEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIIyKUT
3aBEPIIAIOIIUM OSTAllOM peaju3alliid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOYEBBIX I[EHHOCTEU, MPUCYIIMX IIEJOCTHOW CUCTEME XMMHUYECKOrOo OOpa30oBaHUS.
OTH LIEHHOCTU KaCaroTCs MO3HAHUS 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUSI MUPOBO33PEHUS
1 OOLIEH KyJIbTypbl YEJIOBEKA, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHHUS K
CBOEMY 3JI0pOBbI0 W TPHUPOIHON cpeae. Peanusyercss xumudeckoe o00pa3zoBaHUE
oOyyJaroImuxcsi Ha ypOBHE CpeIHEro oO0Iiero oOpa3oBaHUsS CPEACTBAMH Y4EOHOTO
npeaMeTa «XUMHs», COAEpKaHUe U MOCTPOCHHE KOTOPOro OMpEeeiIeHbl B IPOrpaMMe
M0 XUMHH C YYETOM CreU(UKN HAYKU XUMUH, €€ 3HaYCHUs B TIO3HAHUU TIPUPOJIBI U B
MaTepuaIbHOM >KU3HU OOIIECTBa, a TaKkKe C Yy4€ToM OOUUX IIeJie W MPUHIIUIIOB,
XapaKTEepPU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIiero oopa3oBaHus
B Poccuiickoit denepanum.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIPaeT OCOoOYyH pOJib B
COBPEMEHHOM IMBWIIM3AIMK, B CO3JJaHUM HOBOM 0a3bl MaTepuaibHOU KylIbTypbl. OHa
BHOCUT CBOW BKJaJ B (POPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3J]aHUE LIEIOCTHOIO TPEACTABICHUS] 00 OKpPYXalolleM MHUpE KaK O €IUHCTBE
MpUPOABl W YeJOoBEKa, KOTopoe QopMmupyeTcs B XUMUM Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEro MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTIMH MPUMEHEHUS.

TecHo B3aMMOJACHCTBYSI C JAPYTrMMU €CTECTBEHHBIMH HayKaMmH, XUMHS CTajia
HEOTHEMJIEMOM YacTbl0 MUPOBOW KYJIBTYpPhl, HEOOXOAUMBIM YCIOBHEM YCIHEHTHOTO
TpyAa W JKU3HM Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHsI Kak Hayka
co3uaTeNbHasl, KaK HayKa BRICOKUX TEXHOJIOTHI HAMpaBlieHA HA PEIICHUE TJI00AThHBIX
mpoOJieM yCTOWYMBOTO pa3BUTHS UYEJIOBEYECTBA — CHIPbEBOM, DSHEPIETHUYECKOM,
MUIIEBOH, SKOJIOTHUYECKON OE30MaCHOCTH U OXPAHBI 370POBBSL.



B coorBerctBUM ¢ OOUIMMHM LENSMH W NPUHLOUIAMU CPETHETO OOMIETOo
oOpazoBanusi conepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBIA YpOBEHBb
U3YYCHHS]) OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOJATOTOBKY
oOy4Jaronuxcsi, HeOOXOJUMYI0 UM JUIsl BRIPAaOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOUEHUS B KM3Hb COLIMYMA, MPOJOHKEHHS 00pa30BaHUs B Pa3IUUHBIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapisomuMHu  nipeaMeTa  «XUMUsD — SBISAIOTCS  0a30BbIE  Kypchl  —
«Oprannueckas xumus» ©u «OOImas u HeEOpraHuveckas XHUMHS», OCHOBHBIM
KOMITIOHEHTOM COJIEp>KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWN TI0 HEOPTraHWYECKOW XWMHUHU (C BKIIOYCHHEM 3HAHWK W3 OOIeH XUMUH) U
OpraHndeckon xumMuu. DOpMHUPOBAHME JAHHOM CHCTEMBI 3HAHUM IIpU HU3YYEHUU
npeaMeTa 00ecrneyrMBaeT BO3MOYKHOCTh PACCMOTPEHHUS BCErO0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHuss KypcoB — «Opranuueckas xumus» Hu «OOmas u
HEOpraHuyeckas Xumus» c(GOpMHUpPOBaHAa B IMpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOTI'0 MOJIX0Ja K M3YYEHHIO YYEeOHOro MaTepuasa U 00ycIoBJIeHa UCTOPUUECKU
00OCHOBaHHBIM PAa3BUTHEM 3HAHUN Ha ONpEAEIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B
Kypce OpraHMYE€CKOM XMMHU BEIIECTBA PAaCCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUSA OPraHUYECKUX COCAUHEHHM, a TAK)KE HAa YPOBHE CTEPEOXUMUYECKUX
U DJIEKTPOHHBIX MpPEJICTaBICHUM O CTpoeHUU BeulecTB. CBeneHHA 00 M3yd4aeMbIX B
Kypce BELIECTBaxX JAlOTCA B PA3BUTUU — OT YIIE€BOAOPOIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMM. B Kypce OpraHn4ecKoM XHMHMHU TOJIy4alOT pPa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOrO OO0IIEro o00pa3oBaHUs MEPBOHAYAIbHBIC
MPEACTABICHUS] O XMMHYECKOW CBSI3M, KIACCU(DPUKAUMOHHBIX NPHU3HAKAX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKON PEAKLINH.

[long HOBBIM yrjaom 3peHHss B mOpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCsi M3y4EHHBIM Ha ypOBHE OCHOBHOro o0miero oOpa3oBaHUs
TEOPETUUECKUI MaTepuan U (akTOJIOTHYECKUE CBEIACHHS O BEIECTBAX M XMUMHUYECKOU
peakuuu. Tak, B wyacTHocTH, B Kypce «OOmias u HeOopraHuyeckas XUMUS»
oOyyaroluMcsl MPEeIO0CTaBISIETC BO3MOKHOCTh OCO3HATh 3HAUYEHUE MEPUOJUYECKOrO
3aKOHa C OOIIETEOPETUYECKUX W METOJOJOTUYECKUX MO3ULMI, IIyOXKe IOHATH
UCTOpUYECKOE W3MEHEeHHe (QYHKIMA JTOro 3akoHa — OT oOoOmaromend 10
OOBSCHSIONICH 1 MPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMM O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOECHUH,
CBOWCTBaX W IPUMEHEHUHM, a TAKKE O XHUMHUYECKHX PEaKLUMAX, HUX CYIIHOCTH W
3aKOHOMEPHOCTSIX NpOTEeKaHus JonosHseTcs B Kypcax 10 m 11 kiaccoB amemeHTamu
COJIEpKaHMS, UMEIOIIMMU KYJIbTYPOJOTMUYECKAN U MPUKIATHON XapaKTep. DTU 3HAHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XUMHUU C APYTMMHU HayKaMH, PaCKphIBAIOT €&
pOJib B TO3HABATEIbHOW W TMPAKTUYECKOW NEATETbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCIIMUTAHUIO YBaXXEHHUS K MPOLECCY TBOPYECTBA B OOJACTH TECOPUU M MPAKTUUYECKUX
NPWIOKEHUH XUMHH, TOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCA B OOLIECTBEHHO U
JMYHOCTHO 3HAYUMBIX IpoOJieMax, CBSI3aHHBIX C XMUMHEW, KPUTHUYECKH OCMBICIUBATH
UH(GOPMALIMIO U IPUMEHSTH €€ JIsl TOTIOJTHEHNUS 3HAaHUH, PEIIeHUsI MHTEJUIEKTYalbHbIX



U DKCIIEPUMEHTATBHBIX HMCCIIEIOBATEILCKUX 3a7ady. B 1emom cojepkanue ydeOHOTO
npeaMera «XUMHUsS» JaHHOTO YPOBHSI M3Y4YEHHUs OPUEHTUPOBAHO Ha (popMupoBaHHE y
oOy4aronuxcsi MUPOBO33PEHYECKON OCHOBBI MJisi MOHUMaHUs (uIocoPpckux uzae,
TaKMX KakK: MaTepuajbHOE E€IWHCTBO HEOPraHMYECKOT0 U OpPraHUYEeCKOTO MHpa,
0OyCJIOBIGHHOCTh CBOMCTB BEILIECTB HMX COCTAaBOM U CTPOCHHUEM, I103HABAEMOCTb
NPUPOAHBIX SABJICHUM MyTEM HKCIIEPUMEHTA U PEIICHUs] TPOTUBOPEUUN MEXKTy HOBBIMU
(dakTaMM M TEOPETHYECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH
AKOJIOTUYECKUX MpOOJIeM, a Takke MpoOJieM COEpEeKEHUs SHEPIeTHUECKUX PECYPCOB,
CBIPbSI, CO3JITaHUS HOBBIX TEXHOJOTHIA U MaTEPUAIIOB.

B nnane pemenus 3a1ay BOCIHUTAHUS, PA3BUTUSI U COIMATIU3AIMN O0yUYarOIIUXCS
MPUHATBIE TPOTPAMMON IO XHMHH TOAXOABI K ONPENCICHUIO COACPXKAHUI U
MOCTPOEHUS TIPEAMETa MPEAyCMAaTPUBAIOT (OPMHUPOBAHNE YHHBEPCAIBHBIX YUCOHBIX
NeUcTBUM, uMeEIMX 0a30BO€ 3HAUYCHUE JUIS PA3IUYHBIX BHUAOB JACSATEIbHOCTH:
perieHus: mpoosieM, Moucka, aHanuza u o0paboTku HHPOpMaIMK, HEOOXOAUMBIX IS
NpUOOPETEHUSI  OMbITAa  MPAKTHUYECKOM W HMCCIENOBATEIbCKOM  JIESITEIbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUH XUMHUHU.

B npaktuke mnpenojaBaHuMs XHMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMsl, TaK U Ha YPOBHE CpPEHEr0o OO0IIero oO0pa3oBaHUs, NPHU OMNpPENCICHUU
coliepKaTeIbHOM ~ XapaKTePUCTUKU IIeJIe M3y4YeHHs TMpeAMeTa HarpaBiICHUEM
MEPBOCTENICHHOM 3HAYMMOCTH TPAIAUIIMOHHO MpU3HAETCS (QOpPMUpPOBAHUE OCHOB
XUMHUYECKON HAayKHM Kak o00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUUYECKOU
JEATETPHOCTH YeJIOBeKa W KaK OJIHOTO W3 KOMIIOHGHTOB MHPOBOH KyJIbTypbl. C
METOJUYECKOM TOYKH 3PEHUs TaKOW TMOJAXO0A K OINpEeAeTeHUI0 Iele H3ydeHus
MIpEeAMETA SIBJISICTCS BITOJTHE OMPaBIaHHBIM.

CorylacHO JTaHHOW TOYKE 3PCHHUS TJIABHBIMH MEIIMHA WM3YyYCHHS TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10-11 ki) sBasitOTCS:

e (OpMHPOBAHHE CHCTEMbl XMMHUYCCKHUX 3HAHHMM KaK BaKHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBBIC TOHSITHS,
dbyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHNUS,

e (¢GopMHpOBaHHME W PA3BUTHE NPEACTABICHUNW O HAYYHBIX METOJIaX IO3HAHUSA
BCIIECTB U XUMHUYECKUX PEAKIUHA, HEOOXOAMMBIX i MPUOOPETEHUs yMEHUM
OpHEHTHPOBATLCS B MHUPE BEIICCTB M XWMHUYECKHX SIBJICHHHA, HMMCIONIUX MECTO B
IIPUPOJE, B IPAKTUYECKOU U IOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUM M CIIOCOOOB ACATEIBLHOCTH, CBS3aHHBIX C HAOJIOACHUEM H
OOBSICHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COOJIOJIEHHEeM TMpaBuil 0€30MacHOro
oOpallleHUsI C BEIECTBAMM.

Hapsny c aTuMm, cojaepkareiibHasi XapakTepUCTHUKa Iejed W 3ajad U3y4deHUs
mpeaMeTa B IPOrpaMMe MO XUMHUU YTOYHEHA UM CKOPPEKTUPOBAHA B COOTBETCTBHUH C
HOBBIMU TIPHOPUTETAMU B CHCTEME CpenHero oOmiero oopaszoBanus. CeromHs B
MPENO/IaBaHNM XUMHUHU B OOJBINEH CTENEHW OTHAETCS MPEANOUYTEeHHE MPaKTUYECKOU
KOMITOHEHTE COJIepKaHusi OOy4deHUs], OpPUEHTUPOBAHHOW HA MOJTOTOBKY BBITYCKHUKA



00meo0pa3oBaTebHON  OpraHW3allM, BIAJCIONMIET0 HE HA0OpOM 3HAHUH, a
(GYHKITMOHATTFHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMCHHSIMH aKTHBHOTO
MIOJTyYeHUS 3HAHUHM U MPUMEHEHUS WX B PEATbHON KU3HU IS PEIICHUS MPAKTUICCKUX
3aad.

B cBsi3u ¢ 3TUM TIpW M3y4YEHUH MpeaMeTa «XUMUs» TOMHHHUPYIOIIEee 3HAYCHUE
pUOOPETAIOT TAKUE MU U 3a/1a49H, KaK:

ajanrtanus OOyYaroImMXCs K YCIOBHUAM JHHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHNE WHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BAHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dopMupoBaHre y 00yJarOMMXCsl KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIUH),
MMEIOINX YHUBEPCATbHOE 3HAUYCHUE /JISI PAa3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaiau3a MW o00paboTkM HWHPOPMALMH, HEOOXOAUMBIX IS
NpUOOpETEHUsT ONbITa ACSITENbHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B IO3HAHUU
XUMHH, @ TakXe JJIs1 OLEHKH C IMO3ULUH 3KOJOTMYECKOM Oe30MacHOCTH XapakTepa
BIIMSIHUSL BELLECTB U XMMHUYECKHX IPOLIECCOB HAa OPraHM3M YEJOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TIO3HABATEJBHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEW O00yYarolmuXCcsi: CIHOCOOHOCTH CaMOCTOSITENIbBHO MPUOOPETaTh HOBBIC
3HaHUA [0 XMMHUU B COOTBETCTBUU C >KM3HEHHBIMH HOTPEOHOCTSIMH, HCIIOJIB30BAThH
COBpEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJOTHH IJs TMOWCKa M aHalu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUIECKOTO COJIEP)KAHNUS;

dopMupoBaHrHe W pa3BUTHE y OOYYAIOUIMXCA ACCOIMATHBHOTO U JIOTHYECKOTO
MBINUJICHHSI, HAOIIOAATeNTbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, MpH I[UIAHUPOBAHUM W TPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHMTaHWE y  oOyvarommxcs  yOexAEHHOCTM B  T'yMAaHHCTUYECKOU
HAIPaBJIICHHOCTH XUMHUHM, €€ BaXXHOM pOJM B PEIHICHUH TIJOOAIbHBIX MpodieM
paloOHaIbHOIO MPUPOJOTIONb30BAHMS, IOMOJHEHUS JHEPIeTUYECKUX PECYPCOB H
COXPAaHEHHUs MPHUPOJAHOIO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOro
OTHOIIEHHS K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TakXke MpPUOOPETEHUs OIbITa
UCIIOJIb30BAHUS TIOJNYYCHHBIX 3HAHUW M1 TPUHATUS TPAMOTHBIX pEIIEHUH B
CUTYaIIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM miiane cpenHero oOiiero oOpa3oBaHMs MpeAMET «XuMus» 0a30BOTro
YPOBHS BXOJUT B COCTaB MpeAMETHON 001acTh «EcTecTBeHHO-HAYUHBIE PEAMETHD.

OO6miee 4KMCIO Y4acoB, OTBEASHHBIX JIJIi M3Y4YEHUs] XMMHHU, Ha 0a30BOM YpOBHE
cpeaHero obiiero oOpazoBaHusi, cocTaBisieT 68 yacos: B 10 kimacce — 34 ygaca (1 yac B
Henento), B 11 kimacce — 34 yaca (1 4ac B Hefento).



COAEPXKXAHUE OBYUEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHnyYecKOi XUMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE N0J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, wusoMepusa. XHUMHUYECKas CBsA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HAa3BAHUSA
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPTAHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEUIECTB M HX NPEBPALICHUM:
O3HAKOMJIEHHME C 00pa3laMy OpPraHMYeCKHX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE W
OIMCaHUE JEMOHCTPALMOHHBIX OIIBITOB II0 IPEBPAILECHUI0 OPTaHUYECKUX BEIICCTB
IIpU HarpeBaHuu (IJI1aBjIeHHE, OOYTJIMBAaHUE U TOPEHUE).

Yriesoaopoast

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKM psn. MeraH W 3TaH —
IpocTeilline NPEACTABUTENN aJKaHOB: (PU3NYECKUE U XHMHUYECKHME CBOMCTBA
(peakuu 3aMelleHus] U TOpPEHUs), HAXOXKJIEHUE B NPHUPOJE, INOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUJIIEH U NPONHIECH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHCICHUS W
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeEWIIne
XUMHUYECKHE CBOMCTBa (peakius nojgumepusanuu). [lonydyeHne CHHTETHUECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINKA TpEeACTABUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkLMH T'MIPUPOBAHMS, FaJOr€HUPOBAHMS, THMApPATALUH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOICTBA
(peakiuu rajoreHUpOBaHMUSI U HUTPOBAHUSA), MOTYYEHUE U MPUMEHEeHHe. Tomyon:
cocmas, cmpoeHue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue U npumeHneHue. TOKCHYHOCTD
apeHOB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHble MCTOYHUKHM YIiIeBOAOPOAOB. IlIpupomHeiii ra3 U mOIyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpoucxoxknenne. CrocoObl mepepadoTKu HEPTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), nupoau3. IIpomyKkTel



nepepaboTku HeTH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ MPOAYKTHI €ro MepepadoTKU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YECHHMS BEIIECTB M HX IIPEBPAILCHMIA:
O3HAKOMJIEHME C O0Opa3lamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIMU
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUUYECKON pabOThl: MOJyUYEHHUE STHUIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérnslie 3anaun.

Bblunciendss MO YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHE,
¢uznyeckue MU XUMUYECKHE CBOMCTBA (peaklMM C aKTUBHBIMU MeTajlslaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHME), NpUMEHeHue. BoaopoaHble CBs3u Mexny
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroatoMHble  COUPTBL. OTWICHIJMKOIb W  TJHULEPUH: CTPOCHHE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHasl PEaKlMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoseka. [[puMeHenune rauuepuHa U STUICHTIIMKOJIS.

deHo: CTPOCHUE MOJEKYJbl, (U3UYECKHE U XUMHUUYECKHE CBOICTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anpaerunpl U kemouvl. DoOpMaNbIAErHl, ALETAIBICTHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEAKUUU OKHUCIECHHUS UM BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oOmue A Kiiacca KUCIIOT, peakius dTepuduKainm), MmojJydyeHne u mpuMeHEHHE.
CreapuHOBasi U OJEMHOBAas KHUCJIOTHl KaK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBUE.

CrnoxHble 3(QUpPbl KAk MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, Kjaccu(uUKalus — yriaeBoAoB  (MOHO-, JH- U
nonucaxapuibl). ['Jroko3a — npocremmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMUYECKHE CBOMCTBa (B3aMMOJEWUCTBHE C
rugpokcugoM menu(ll), okucieHne ammuayHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJIEHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B IMPHUPOJE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupoaHbie nosuMepbl. CTpoeHue Kpaxmalia U
Hewnroso3bl.  PU3nUecKue W XHMHYECKHE CBOMCTBAa Kpaxmayia (TUAPOIIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




DOKCIepUMEHTAIbHBIE METObl HM3YYCHHS BEIIECTB M WX IMPEBPAIICHHIA:
MpOBe/ICHHE, HAONIOJICHHE W ONHCAHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHUCIEHUE ATaHOJIa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcugom wmemau(ll), B3aummoneicTBHEe Kpaxmaia C HOJIOM),
MIPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3anaun.

Bblunciendss MO YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA MJIM IMPOJYKTa PEaKIMH M0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIHH ).

A3oTcozeprKanue OpraHumIecKue COCTUHCHHUS.

AMHMHOKHCIIOTHI KaKk aM(pOTEpHBIE OPTaHWYECKHE COeAMHCHHSI. Du3ndeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha MpUMEpe TIuiMHA). buonorudyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak NpuUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYECHHS BEIIECTB M WX IMPEBPAIlCHUIA:
HaOJIOZICHUE U ONMHMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JACHATYpalus OCIKOB MpHU
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJISIPHBIX COCIUHECHHUA: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHBb MOJIMMEPU3AINH, CPETHSS MOJICKYISIpHAS
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHCHUN —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOAbl M3YYCHHS BEIIECTB M WX IPEBPAICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXXIpeaMETHBIX CBSI3€M MPHU U3YYEHUH OPTAHUYECKON XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SIBISIOMUXCS CHUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DaKT, THIIOTE3a,
3aKOH, TEOPHSs, aHaJW3, CUHTE3, KjacCU(PUKAIUs, MEePUOIUNIHOCTh, HAOIIOJCHHUE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, OJHEpPrus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouwocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€TKU, YIJIEBOJIbI, KHUPHI,
(bepMeHThI).



['eorpadusi: MuHEpaAIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pECypCHL.

TexHOJorus: IHUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOIO IHUTAHUI,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTEpUaIIbl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpesiesieHus] 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA U [leprnoandyeckon CUCTEeMbI
xuMudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyIIaM M TMEPUOAM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenne BemecTtBa. XUMHUYECKas CBA3b. Buabl XHWMHUYECKOW CBS3M
(koBaJIeHTHasl HEMOJSIpHAs W TOJSpHAsl, MOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBsizb. BaleHTHOCTh. DIEKTPOOTPUIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonaTne 0 aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIaccaMm.

Xumuueckass — peakiusa.  Kiaccudukanus  XMMHUYECKMX — peakiuid B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN NPYU XUMUYECKUX PEAKLIUSX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iaudHbIX (paxTopoB. OOpaTUMBbIe
peakuuu. XHUMHUYECKOE paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuueckas auccounanus. CuiabHbie U ciiadble 3nekTponutsl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUN.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3yYEHHsS BEIIECTB M HX MpEeBpallCHUN:
neMmoHcTpanus Tadimn «[lepuoanueckas cucrema xuMmudeckux saeMeHToB [, U.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJCHUE U



OTHMCAaHWE AEMOHCTPAIIMOHHBIX U JTa00OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONMPEIEIECHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUd HOHHOTO oOMeHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PAcUEThl C HUCIIOIH30BAHUEM IOHSATHUSI «MAcCOBas
JTOJIs1 BELIECTBAY.

Heoprannyeckasi xumus

Hemeramner.  Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yriepoga MU KpeMHHS) U HMX  COCAMHEHHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHEHNE BaXKHENIIINX HEMETAIIIOB U KX COCUHEHHUIA.

Mertamnsl. [lonoxenune meramioB B llepronnueckoil cucrteMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBhl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSIYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIWX METAIOB (HATpUM, KaJlUid, KaJbIIHi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl MmonyyeHus: MeTauioB. IIpuMeHeHre MeTamioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEIIECTB M WX MpPEeBpallCHUN:
U3yYeHUE KOJUIEKIMH «MeTamuibl U CIUIaBb», 0O0pa3IOB HEMETAIIOB, pElICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HAaOJMI0JIEHWE U OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUS C PAcTBOpaMU
KHUCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemecTBa wiM 00BbEMa ra3oB MO W3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMun B oOecrieyeHUM SKOJIOTUYECKOU, SHEPreTUYECKOW W THUILEBOU
0€30MacHOCTH, PAa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.



YemoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWIINE CTPOUTENBbHbBIE
MaTepuaybl, KOHCTPYKIMOHHBIE MaTepuaibl, KpackKH, CTEKJIO, KEepaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIBHBIE
yao0peHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPaBUJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€300aCHOIO HCIIOJIb30BAHMS MPENapaTtoB OBITOBOW XUMHUU
B ITIOBCEJHEBHOM JKM3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzamust  MeXOpeIMETHBIX  CBsI3ed MNpU  HM3YyYEHUH  OOmed u
HEOpraHW4YecKor XUMHuMU B 11 Kjacce ocylIecTBISIETCS YEpe3 UCIIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK U MOHITHH, SBISIOMIUXCS
CUCTEMHBIMU JIJIs1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCUpUKalusi, MEPUOJUYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, SBJIICHHUE.

®dusrka: MaTepHsi, SHEPTHsl, MACCA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJHOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUYECKHI YPOBEHb, BEIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHUE BEIECTBA, (PM3UYECKUE BETUUYMHBI U €AMHMIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
peECypCHI.

TexHonorusa: XuMHYecKasi MPOMBIIIIEHHOCTb, METAILTYprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIUIEHHOCTh,  (papMalleBTHYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX IIpernapaToB, NPOU3BOJCTBO KOHCTPYKLIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaMeTHbiM). HaydHo-meTonuyeckoil OCHOBOM — Jijist
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrPaMM CPEIHEro OOILero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-IEATCIIbHOCTHBINA MTOAXO.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPEIETICHHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH I1€TOCTHON
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JOCTUTaloTCs B
€UHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COMOKYIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATETLHON M MPAKTHUYECKOW EATEILHOCTH
OOy4JaroIIMXcs M0 peaju3alyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YUCIE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXCHUS K 3aKOHY M MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENIBHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3aj/1ay, BBIIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YUEOHOU NEATEILHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yIbTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [O03HABaTEIbHBIX MOTHBOB B IOJYYEHHUH M MOCIEAYIOIIEM
aHanm3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJIEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULIMKA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAaHUE IOCIEACTBUN 3TUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHMUSl LIEHHOCTEH 3J0poBOTO M 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI Oe30macHOro oOpalleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH TNPAaBWJI HHIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS TOCJEACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCJIEeI0BaTENbCKON
NEATEeTLHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrUX BHUAAX
NeSTEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YacTUE B PEIICHUH NPAKTUYECKUX 3aaay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IuvyHoro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAaHUH IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHUIYaJIbHON TpaeKTOpUU
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;



6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX MpoOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIILHOW CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH JJIs
PELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPHATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYKAKOIIEH
IPUPOJIHON cpezie, YMEHHsI MPOTHO3WPOBATH HEOIArompusATHBIE SKOJIOTHUYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYMs PA3BUTOrO HKOJIOTMYECKOT0 MBIIUICHHS, IKOJIOTMYECKON KYJIbTYpHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATENIbHON, KOMMYHUKATUBHON M COLIMAIBHOM
IOPAKTHKE, CHOCOOHOCTM U YMEHHUS AaKTUBHO HPOTHUBOCTOSITH HJCOJIOTHH
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKHU U OOILIECTBEHHON PAKTHKY;

NOHMMAaHUA cleuu(UKM XUMUM KaK HayKd, OCO3HaHMs €€ poiu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpYKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIEeHUU MpoOJEM COXpaHEHHS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYJIbTYphI, PEIIEHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, OOECIEUEHUU YCIOBHI
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HaHUA JJI aHAIM3a U OOBSICHEHMSI SBJIICHUIN OKPY’KaloILero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJy4YeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;



WHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3auvHbIX chepax mpodeccruoHaIbHOMI
JIESITEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHUS y4€OHOIo mpeaMera «XuMus» Ha
YPOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHayYHbIE MOHATHUS, OTpaKaIoUIUe
IEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHs, SBJICHUE,
IPOIECC, CUCTEMa, HAyYHBIH (DAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleOBaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJlbHbIe Y4eOHbIE NEWCTBHS (TIO3HABAaTEIbHbIE, KOMMYHUKATHUBHbIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (yHKUIHMOHATBHOU
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHIE 3HAHUS W YHHUBEPCAIbHBIC Y4YCOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYyJISATHBHBIMHU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAIbHBIMH Y4eOHBIMU NMO3HABATEIbLHBIMHU
NefiCTBUSIMM:

1) 0a3oBble JIOrHYecKue JTelCTBUSI:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEAEsATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS JJII OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEpUHM JUIA KJIAcCH(pHUKAIMHA BEIISCTB M
XAMUYECKUX PEAKIIHI;

YCTAHABJIMBATh MPUYMHHO-CJICJACTBEHHBIE CBA3M MEXAY H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHUE PACCYXXJICHHUS (MHAYKTUBHbBIC, JEAYKTHUBHbBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B PacCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUA, UCIIOIB3YEMbIE B XUMHUHU CHUMBOJIUYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, YpaBHCHHE XUMHUYECKON
peaKknuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKUX 3a]ad,



PUMEHSATh HAa3BaHHbIE MOJEIIbHBIE MPEICTABICHUS Uil BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENILHO C(OpPMYyIHpPOBAaHHBIE BOIPOCHl B KAayeCTBE WHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IIJITAHUPOBAHUS M IPOBENCHHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIBTATOB HCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOUCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pa3JInYHBIX
METOJIOB [TO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HHPopManuu (Hay4dHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcbl IHTEpHETa), aHaIM3upOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (QopM
IpeICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTH;

(GbopMyIMpOBaTh 3alpOChl U TPUMEHSATH PA3IMYHbIE METOIbI MIPU MOUCKE U
orObope wuHPOpMALMKM, HEOOXOIMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA fA3BIK B KadecTBe CpeAcTBa Mpu pabore ¢
XUMHUYECKOM HMH(pOpMAIMeil: NPUMEHSATh MEXIpeAMeTHble ((dusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh W  MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HaIJIS,IHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSIMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TeMbl B XOJ€E raaora u/uin
JTUCKYCCUHU,  BBICKa3bIBaThb  HWaAeH, (GOPMYJIMPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTALMENl PEe3ylbTaTOB IO3HABATEJILHOM JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO I COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO MCCIETOBAHUIO CBOWCTB



M3y4aeMbIX BEILECTB, peajln3alui y4eOHOTO mpoekTa U (OpMyIUpPOBATH BBHIBOIbI
[0 pe3ynbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MyTEM COTJIACOBAHUS TO3UIMHA B
xo/1e 00CyX/IeHusI 1 00OMeHa MHEHUSIMH.

OsgJlaieHHe YHUBEPCAJbHBIMHU PeryJIsiTHBHBIMH IeHCTBUSIMH:

CaMOCTOSITENIFHO IIJIJAHUPOBAaTh M OCYIIECTBIISITH CBOIO I103HABATEIBLHYIO
NeSITeIbHOCTD, Ompeneisist e€ Ledd W 3aJadd, KOHTPOJIHPOBATh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii  aJrOpUTM JEHCTBUH TIpU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haunboiee
3¢ (GEeKTUBHBI CHOCOO HMX peIIeHHs € Y4ETOM TONyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYILLECTBIISITh CAMOKOHTPOJIb CBOEH JEATEJIbHOCTH Ha OCHOBE CaMOaHaIN3a
U CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXxaror:

C()OPMUPOBAHHOCTh  MPEACTABIEHUNA O XUMHUYECKOH  COCTaBIISAIOILEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pOJIM XMMHH B IIO3HAHUU SIBICHUM
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U  KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHMsI PAKTUYECKUX 3a/1ad
U 9KOJOrM4eCKHM 0OOCHOBAHHOTO OTHOLIEHHS] K CBOEMY 3J0POBBIO M MPHUPOJHOM
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUA (XMMUYECKHH DJIEMEHT, aToOM, »3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢dopmysa (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIJIEPOJIHBIA CKeJeT, (PYHKIMOHAJbHAs TCpYIIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI Psijl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M a30TCOJAEpXKAIIME COEAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
opranndeckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS INPUYMHHOCTH M CHUCTEMHOCTH XWUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, IMOJYYCHUU U
0e30MacHOM HCIOJIb30BAHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa,;

c(OpMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIE MNPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSTMHEHMUI;

c(OpPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XUMHUYECKUX pEaKLuH,



M3TOTaBJIMBATh MOJIEIM MOJIEKYJl OPraHMYECKHX BEUIECTB JJISI WUIIOCTpPAlMUd HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJJICKHOCTh HU3YyUYEHHBIX
OpraHMYeCKUX BEHIECTB MO0 HX COCTaBYy U CTPOCHHUIO K OIpeACcIEHHOMY
KJIacCy/Tpynne CcoequHEHUuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOJAEpKaIue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarndeckod HomeHkiarype (IUPAC), a Taxkke NpUBOIUTH TPUBHAJIbHBIC
Ha3BaHMs OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITWICH, MPOIMICH, AaleTUJIEH,
ATWICHTJINKOb, TJHIEPUH, (eHon, (HOopMalbIeTH I, aleTalbIeTHI, MypaBbHUHASA
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTa, TJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACISITh BUJBI XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCIUHEHUAX (OJIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMWYHBIX MPEICTABUTENEH pPa3IUUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ], ATaHOJ, STUJICHIJIUKOJIb,
TUIEpuH, (EHOo, aleTalbACeTul, MypaBbUHAs M YKCyCHasi KHCJIOTHI, TJIOKO3a,
KpaxMall, [eJUITI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHMUSIMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUNA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMeEpepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BEIIECTBA WMJIM IMPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MPU U3YUYEHUU BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUISl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MIpaBUJia MOJIb30BaHUS XUMUYECKOM
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAlICHUS] OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJTYUEHUE



THJIEHA M W3YyYEHHE €ro CBOWCTB, KAaYECTBEHHbIE PEAKIHUHU OPTaHHMYECKHUX
BEIIECTB, JCHATypalus OCIKOB TpU HArpeBaHUM, I[BETHBIC peaKInu OCIKOB) B
COOTBETCTBHHM C TIPaBWJIaMH TEXHUKA O€30MACHOCTH TIpH OOpaIieHud C
BEIICCTBAMH U JIA0OpATOPHBIM O00OpPYJOBaHWUEM, TMPEACTABIATh PE3YIbTATHI
XAMHUYECKOTO DKCIIEPUMEHTa B (OpME 3alliCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

COPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3HPOBATH XHUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaiuu, IHTepHET U ApyTux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  JKOJOTHUYECKH
[eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH MPUPOTHOW Cpeabl, 0CO3HABAThH
OMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BellecTB, NoHUMas cMbica nokazarens ITJK, mosicHITs Ha mpumepax crnocoObl
YMEHbILIEHUSI M TPEAOTBpAIlEHUsT HMX BPEIHOTO BO3JEUCTBUS Ha OpraHu3M
4eJI0BEKa;

Ui O0y4aroUIMXcs ¢ OrPAaHUYEHHBIMM BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaX IO3HAHUS BEILECTB U
XUMHUYECKUX SIBJICHUI;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYYarOUIMXCsA: YMEHHE HCIIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaitnsg mis 3anucu XUMHUYECKUX

bopmy.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIIOILIEH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B T[IO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUM MBIIUICHUS W  KYyJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a/1au
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JI€MEHT, aroMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HWOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMUECKas PelIéTKa,
TUNBl  XUMHUYECKHX  pEaKIUh, PacTBOpP, JJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuit 3axkon . M. Menneneena,
3aKOH COXPAaHEHHMSI MAacChl BELIECTB, 3aKOH COXPAHCHUS W IMPEBPALICHUS] SHEPTUU
NpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH U



CUCTEMHOCTH XHUMHUYECKHUX SIBICHUU, (PAKTOJOTMYECKUE CBEJECHUS O CBOMICTBaX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCTIOJIb30BAaHUN BAXKHEHIIINX HEOPTraHMYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIC MNPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLINE MOHATHS MPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKHUX  pEaKklui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbld Ta3, YIVIEKUCIBIA ra3, aMMHUaK, raméHas
U3BECTh, HETalEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OIPEAEIIATh BaJIEHTHOCTh U CTENEHb OKHCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHUAX PA3IUYHOrO COCTaBa, BHJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMYECKas, BOJAOPOAHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHas1, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBAaTh IIPUHALJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIEHHOMY KJacCy/Tpymme
COEMHEHUH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpBIBaTh CMbBICI IMEPUOANYECKOro 3aKoHa /.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX 0JJeMEHTOB 1-4 mnepuonoB Ilepuoanyeckoil cCuCTEMBI
xumuueckux smemenToB [I. M. MenngeneeBa, WCIONb3ys HOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTtanu, «QHEPreTHYECKUE YPOBHI, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COCAUHEHUI
10 nepuojaaM u rpymnnam llepuoguueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPIaHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C MTOMOIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;

c(hOpMHPOBAHHOCTh YMEHHMS KJIacCU(PUUIUPOBATh XMMHUYECKHE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEIJIOBOMY
s dexTy peakimu, U3MEHEHHIO CTENEHEW OKMCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMA pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpPAIIEHHBIC YPAaBHEHUS PEAKIM HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLNU UAYT 10 KOHIIA;



cOPMHPOBAHHOCT, yYMEHUN TMPOBOJIUTH PEAKIMH, IOATBEPIKIAIOIINE
KAUYECTBEHHBII COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHHS 3JEKTPOHHOIro OanaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaThb XWMHYECKHE TIPOIIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OOLIMX HAy4YHBIX MNPUHIUIIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIECHUMN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM OOOpPYJAOBaHUEM, a TaKXE IpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSMU IO BBINOJHEHUIO Ja0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMUUYECKUU
AKCTIEPUMEHT (pa3yioKEHUE MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpENICJICHHNE Cpelbl PACTBOPOB BEMIECTB C MOMOILIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKIUH,
peakiuu MOHHOTO OOMEHAa, KA4eCTBEHHBIE peakinu Ha cylbdar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHbIX 3a/1ad IO
temam «Metaiub» U «HeMmertaib») B COOTBETCTBUM C MpPaBUJIAMU TEXHUKH
0e30macHOCTH TIPH OOPAIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIATh PE3YJIBTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX peakuuii U (OpMyIupoBaTh BHIBOJALI Ha OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAJIU3UPOBATH XHUMHYECKYIO
nHpopMaIMio, TMOJy4YaeMyr W3 pPa3HbIX MCTOYHUKOB (CpEeACTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
[eJIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYAOBOM NEATETHHOCTH B IIEJISIX
COXPAHEHHSI CBOETO 3/I0POBBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax crmocoObl yMEHbBIIECHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JCHCTBYS HA OPTraHN3M YeJIOBEKa,

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAX IO3HAHUS BEILECTB U
XUMHUYECKHUX SIBICHUM;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYYarOUIMXCA: YMEHHE HCII0JIb30BATh
penbedHO-TOUeuHy0 cucteMy obo3HaueHuit JI. Bpaiins s 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
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HauMenoBanue
pa3aesioB U TeM
NporpamMmbl
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KoaudecTBO 9acoB
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KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

Pasznea 1.Teopernueckue ocHO

BbI OpraHnvec

KOH XUMHH

IIpeamer
OPraHNU4eCKON XUMHUH.
Teopust cTtpoeHus
OpraHNu4YeCKHUX
coenuHeHu A. M.
byrneposa

11

HOC «Mos mikoiay, OnOIuoTeKa
HOK

Wroro no pazgeny

Pa3nes 2.¥YrieBoaopoabl

[Ipenenbubie
2.1 YTJI€BOJIOPOIBI —
aJIKaHbI

LHOC «Mos mkoiay, On0InoTeKa
[HOK

Henpenensabie
YTIEBOIOPOMBL:
AJIKEHBI, AJIKAIUEHBI,
AJIKUHBI

2.2

HOC «Mos mikomay, OnoImoTexa
[HOK

Apomarndeckue
YII1€BOAOPOIBI

2.3

HOC «Mos mkoiay, OnoInoTeKa
[HOK

IIpuponusie
UCTOYHUKHU
YIJI€BOJIOPOIOB U UX
nepepaboTka

2.4

HOC «Mos mikomay, OnoamoTeka
[HOK

Uroro no pazgeny

13

Paznean 3.Kucaopoaconep:kanue opranndeckre coeJuHeHUst




LHOC «Mos mkoiay, On0InoTeKa
3.1 Crnupter. @enon 3 LIOK
AJpIeruasl. LHOC «Mos mkoiay, On0InoTeKa
3.2 KapOoHOBBIE KHUCTOTHI. 7 1 [IOK
CrnoxHbie 2(upsbl
LOC «Mos mikosa», OM0InOTEKa
3.3 VYrieBo bl 3 1 LIOK
Hroro mo pasneny 13
Pasnen 4.A30Tcoep:kaye opraHudecKne coeIMHeHUus
AMHHBI. HOC «Mos mikomna,
4.1 AMHMHOKUCIIOTHI. 3
oubnuoreka [JOK
benku
Hroro o pasneny 3
Paspnen S.BeIcOKOMOJIEKYAPHbIE COCAUHEHUS
51 IImacTmaccer. 2 HOC «Mos mikosay,
' Kayuyku. Bonokna o6ubanoreka [JOK
Hroro o pasneny 2
OBUIEE KOJIMYECTBO 34 2 2 HOC «Mos mkomnay, 6ndiuoTexa
YACOB I10 ITPOTPAMME I[HOK
11 KJIACC
HaumenoBanue KosmnuecTBo yacoB
Ne A31EI10B H TeM K DJIeKTpOHHbIE (LM (pPOBbIE)
wn | P34 e OHTPOJILHBIE IIpakTnyeckune 06PA30BATETBHBIC PECYPCHI
NMpOrpamMmsbl padoThbI padoTbl

Pazgea 1.Teopernueckue 0CHOBbI XUMHH

CTpoeHune aToMOB.
1.1 [Tepuoanueckuii
3aKOH U

3

HOC «Mos mikoiay, OnOIMoTEKa
HOK




Ilepuonnueckas
cucrema
XUMHYECKUX
snemenToB 1. U.
Menpeneena

CTpoeHue BellecTBa. HOC «Mos mkoiay, OnOIMoTeKa
1.2 MHuoroob6pasue 4 HOK
BEIIECTB

X HMIECKIC HOC «Mos mikoiay, OuoInoTeKa

1.3 - 6 1 1 [IOK

Htoro no pazneny 13

Paznen 2.Heoprannyeckasi XumMus

HOC «Mos mkoiay, On0oInoTeKa

2.1 Mertaub 6 1 [IOK
HOC «Mos mkoiay, OnOIMoTeKa

2.2 Hemeramnsr 9 1 1 [IOK

CBs3b HOC «Mos mkojay, oubimoreka
23 HEOPTaHUYECKUX H 5 LIOK

OpTaHHYECKHUX

BEIL[ECTB

Uroro no pazgeny 17

Pa3zngen 3.Xumug u ;Ku3Hb

HOC «Mos mkoiay, OubInoTeKa

3.1 XuMus U )KU3Hb 4 HOK
Wtoro no pazneny 4
OBIIEE KOJIMYECTBO 34 2 3

YACOB I10 ITPOTPAMME




TemaTH4ueckoe IVIAHUPOBAHUE, B TOM YUCJIE€ C YYETOM paﬁoqeﬁ nporpaMmMsbl BOCIIMTAHHUS

TemaTuueckoe rIaHUpoOBaHUe 10 yueOHOMY npeamMery «Xumus» g 10-11 kimaccoB cocTaBieHo ¢ yueToM paboueit

mporpaMMbl BOCIIUTaHMsI. BocnuTaTenbHBIM MOTEHIIMAT JIAaHHOTO Yy4eOHOro mpeamMera oO0ecleurnBacT peaaTu3aruio
CIICAYIOIINX MEJIEBBIX MPUOPUTETOB BocuTaHus ooydaromniuxcs COO:

1.

Jlnaior, HanpaBJIEHHBIM Ha OCO3HAHUE O0YYAIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEMN, YBAKEHUS
K 3aKOHY U IMPaBOMNOPSAIKY; MPEACTABICHUE O COLUAIBHBIX HOPMAaX M NPABUIIAX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUIEKTUBE; TOTOBHOCTh K COBMECTHOW TBOPUYECKOW AESATENBHOCTU MPH CO3JAHUU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUN XUMHYECKUX YKCIIEPUMEHTOB; CIOCOOHOCTh MOHUMATh U IPUHU-
MaTh MOTHUBbI, HAMEPEHHUS, JJOTUKY U apTyYMEHThI IPYTUX MPU aHAJIU3€ PA3IMYHbIX BUJOB YUEOHOU N€ATEIbHOCTH;
becena, HarpaBieHHasi HA OTHOLLIEHUE K HCTOPUYECKOMY U HAYYHOMY HACJIEANI0 OTEUECTBEHHOW XUMUU; YBAKEHUE
K IPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHHUS] XUMHUH, OCO3HAHUS TOTO, YTO JOCTHIKE-
HUSl HAYKHU €CTh Pe3y/bTaT JJINTEIbHBIX HAOIIONEHNH, KPONOTIUBBIX 3KCIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO
TpyZAa y4€HBIX U MPAKTUKOB; HHTEPEC U MMO3HABATEIbHBIX MOTUBOB B IOJYUYEHUH U MOCIEAYIONIEM aHaau3e uHpop-
MalWHU O MEPENOBBIX JOCTHKEHUAX COBPEMEHHOW OTEYECTBEHHON XUMUU;

Jluckyccus, HanpaBieHHas Ha HPAaBCTBEHHOE CO3HAHUS, STUUECKOIO MOBEJAEHUS; CIIOCOOHOCTh OLIEHUMBATh CHUTYa-
LMY, CBSI3aHHBIE C XMMHUYECKUMHU SIBJICHUSMH, U NIPUHUMATh OCO3HAHHBIC PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH; TOTOBHOCTh OLIEHNWBATH CBOE MOBEJACHHUE U NOCTYIIKM CBOMX TOBAPULIEH C MTO3U-
LIMI HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MTOCJIEICTBUIA 3TUX NOCTYIIKOB;

becena, HanpaBieHHass Ha MOHMMAHKE LIEHHOCTEW 340pOBOro M 0e30macHOro odpasa >KM3HH, HEOOXOAUMOCTH OT-
BETCTBEHHOI'O0 OTHOIIEHHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXUYECKOMY 3/10pPOBbIO; COOJIIOAEHNE IPAaBUII 0€30-
MACHOTO OOpallleHHsI ¢ BEIECTBAMU B OBITY, MOBCEAHEBHOM JKU3HU U B TPYIOBOM JAESITEILHOCTH; TOHUMAaHUE 1IeH-
HOCTH MPaBUJI UHIWBUIYAIBHOTO U KOJIJIEKTUBHOTO 0€30MACHOIO MOBEJICHUS B CUTYalUAX, YTPOXKAIOIIUX 3I0POBbIO
Y KU3HU JIIOJIE; OCO3HAHUE MOCJIEICTBUA M HENPUSITUS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJKOTOJIsl, HAPKOTH-
KOB, KypeHUs1);

Jluckyccus, HampaBjieHHass HA KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh B Y4€OHO-HMCCIIEI0BATEIbCKON JIEATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUJAX JNEATEIbHOCTH; aKTUBHOE YJacTHE B PELICHUH MPAKTUYECKUX
3a/lay COLMAJIbHONM HANpPAaBICEHHOCTH (B paMKax CBOEro KJacca, IIKOJbl); HHTEPEC K MPAKTHYECKOMY H3YUYEHUIO



npodeccuil pa3IMIHOTO POJia, B TOM YHCIE Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUU M0 XMUMHH; YBOXCHHUE K
TPYIy, JIOJSM TpyJa U Pe3ysibTaTaM TPYJIOBOH J1€AT€NbHOCTH; TOTOBHOCTh K OCO3HAHHOMY BBIOOPY MHIWBUIyalb-
HOM TpaekTopuu oOpa3oBaHMs, Oyaylied Mpopeccuu U peain3alid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

becena, HanpaBiieHHast HAa YKOJIOTMYECKH 11€71eCO00pa3HOe OTHOIIEHUE K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
YKU3HU Ha 3emlie; MOHUMaHHE rI100aJbHOTO XapaKTepa KOJIOTHYECKUX MPoOIIeM, BIUSIHUS SKOHOMHUUYECKHUX MPOIIEC-
COB Ha COCTOSIHHUE MPUPOJTHON U COIMATBHON CPEeJibl; 0OCO3HAHNWE HEOOXOIMMOCTH UCTIOIb30BaHUS JOCTHKEHUN X U-
MHH U1 PEUICHHS] BOITPOCOB PAllMOHAIIBHOTO TPUPOAONOJIB30BaHUS; AKTUBHOE HEPUSATHUE JIEVCTBUM, MPUHOCIIIAX
Bpe/l OKpY’Karouel MPUPOJHON Cpejie, YMEHUsI MPOTrHO3UPOBATh HEOJATOMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEINPUHUMAECMBIX JIEMCTBUM U MPENOTBPAILATh UX; HAIMYHUE PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYe-
CKOM KYJIBTYPBI, OIBITA AEATEIBHOCTHA IKOJOTUUECKON HAIPABICHHOCTH, YMEHUSI PYKOBOJICTBOBAThCSI UMM B MTO3HA-
BaTEJIbHOM, KOMMYHUKATUBHON U COLIMAIIbHOW MPAKTHKE, CHIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSATH UCOJIO-
ruu xemohoouu;

Juckyccusi, HanpaBiieHHas Ha (OpPMHUPOBAHKUE MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHU-
THS HAYKH ¥ OOIIECTBEHHOM MPaKTHUKH; TOHUMaHUE CreM(DPUKN XMMUU KaK HAyKd, OCO3HAHUs €€ poyid B (hOPMHPO-
BaHUM PAIIMOHAIILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHNUHU IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaroIeM MHUPE KaK O
SMHCTBE MIPUPOIBI M YETIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOIeM COXpaHECHHS TTPU-
POIHOTO paBHOBECHS; YOSKIEHHOCTh B 0COOOM 3HAYMMOCTH XUMUU ISl COBPEMEHHOM IUBHIIM3AINH: B €€ TyMaHU-
CTUYECKOM HANPABJICHHOCTH U BaXKHOW POJIM B CO3AHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBI, PEIICHUU TJI00aTb-
HBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MUIIEBON M HKOJIOTHYECKOU
0€30MacHOCTH, B PA3BUTHUU MEIUILIMHBI, OOCCIIEUEHUH YCIOBUM YCIEIIHOTO TPyJa W SKOJOTMYECKU KOMMOPTHOM
YKU3HU KaXO0T0 4YjeHa OOIIECTBa; TOHUMAHHUE CYIIIHOCTH METOJ0OB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX Hay-
KaX, CIOCOOHOCTh HUCIIOJIb30BATh MOJTydyaeMble 3HAHUS /IS aHallM3a U OOBSICHEHUSI SIBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIUX B HEM W3MEHEHUM, YMEHHE JejaTh 0O0OCHOBAaHHbBIC 3aKJIFOYEHHS HAa OCHOBE HAy4dHBIX (DAKTOB U
UMEIOITUXCSl JAHHBIX C IEJIbI0 MOJYyYEeHHUS JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSATENIBHO HCIOJIB30BaTh
XUMHUUYECKUE 3HAHUS ISl pelieHus po0JieM B pealibHbIX )KU3HEHHBIX CUTYaAlUsIX; HHTEPEC K MO3HAHUIO U UCCIIE0-
BaTEIHCKON JIEATETLHOCTH; TOTOBHOCTh M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO0 1 CaMOOOPa30BaAHUIO, K aAK-
TUBHOMY TIOJIYYCHHIO HOBBIX 3HAHHWI MO XUMHUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSMU; UHTEPEC K OCO-
OCHHOCTSAM TPy/ia B pa3NuYHBIX chepax mpodhecCHOHATBHON AESTETHHOCTH.



